Calcium dependency in the growth of adult T-cell leukemia cells in vitro.
The effects of calcium, calcium antagonists, and calmodulin inhibitors on the growth of adult T-cell leukemia (ATL) cells were studied in vitro. Fresh ATL cells from patients and established ATL cell lines did not grow well in a low-calcium (less than 0.01 mM) medium. However, their growth was enhanced by the addition of calcium to the medium in a dose-dependent manner. The maximum response was induced at 4 mM calcium, which was higher than that of the normal serum calcium level, 2.5 mM. Other leukemia cells, except ATL, grew well in the low-calcium medium, and their growth was not enhanced by the addition of calcium. Calcium antagonists and calmodulin inhibitors inhibited the growth of ATL cells at the concentration of 10(-5)-10(-7) M, while they did not inhibit the growth of other leukemia cells. Furthermore, the expression of interleukin 2 receptors (Tac antigens) on ATL cells was also enhanced by calcium and was inhibited by calcium antagonists and calmodulin inhibitors. In accordance with these results, the increase of the extracellular calcium concentration resulted in the increase of the intracellular calcium concentration in ATL cells, but not in other leukemia cells. These results suggest that calcium and calmodulin play a critical role in regulating the growth of ATL cells.